Communication between eukaryotic translation initiation factors 5 and 1A within the ribosomal pre-initiation complex plays a role in start site selection.
During eukaryotic translation initiation, the 43 S ribosomal pre-initiation complex scans the mRNA in search of an AUG codon at which to begin translation. Start codon recognition halts scanning and triggers a number of events that commit the complex to beginning translation at that point on the mRNA. Previous studies in vitro and in vivo have indicated that eukaryotic initiation factors (eIFs) 1, 2 and 5 play key roles in these events. In addition, it was reported recently that the C-terminal domain of eIF1A is involved in maintaining the fidelity of start codon recognition. The molecular mechanisms by which these factors work together to ensure fidelity of start site selection remain poorly understood. Here, we report the quantitative characterization of energetic interactions between eIF1A, eIF5 and the AUG codon in an in vitro reconstituted yeast translation initiation system. Our results show that recognition of an AUG codon by the 43 S complex triggers an interaction between eIF5 and eIF1A, resulting in a shift in the equilibrium between two states of the pre-initiation complex. This AUG-dependent change may be a reorganization from a scanning-competent state to a scanning-incompetent state. Mutations in both eIF1A and eIF5 that increase initiation at non-AUG codons in vivo weaken the interaction between the two factors upon AUG recognition, while specifically strengthening it in response to a UUG codon. These data suggest strongly that the interaction between eIF1A and eIF5 is involved in maintaining the fidelity of start codon recognition in vivo.